Although the biophysical fingerprints (ion selectivity, voltage-dependence, kinetics, etc) of Ca 2ϩ -activated Cl Ϫ currents are well established, their molecular identity is still controversial. Several molecular candidates have been suggested; however, none of them has been fully accepted. We have recently characterized a cGMP-dependent Ca 2ϩ -activated Cl Ϫ current with unique characteristics in smooth muscle cells. This novel current has been shown to coexist with a "classic" (cGMP-independent) Ca 2ϩ -activated Cl Ϫ current and to have characteristics distinct from those previously known for Ca 2ϩ -activated Cl Ϫ currents. Here, we suggest that a bestrophin, a product of the Best gene family, is responsible for the cGMP-dependent Ca 2ϩ -activated Cl Ϫ current based on similarities between the membrane currents produced by heterologous expressions of bestrophins and the cGMP-dependent Ca 2ϩ -activated Cl Ϫ current. This is supported by similarities in the distribution pattern of the cGMP-dependent Ca 2ϩ -activated Cl Ϫ current and bestrophin-3 (the product of Best-3 gene) expression in different smooth muscle. Furthermore, downregulation of Best-3 gene expression with small interfering RNA both in cultured cells and in vascular smooth muscle cells in vivo was associated with a significant reduction of the cGMP-dependent Ca 2ϩ -activated Cl Ϫ current, whereas the magnitude of the classic Ca 2ϩ -activated Cl Ϫ current was not affected. The majority of previous suggestions that bestrophins are a new Cl Ϫ channel family were based on heterologous expression in cell culture studies. Our present results demonstrate that at least 1 family member, bestrophin-3, is essential for a well-defined endogenous Ca 2ϩ -activated Cl Ϫ current in smooth muscles in the intact vascular wall. (Circ Res. 2008;103:864-872.) 
C hloride channels are of key importance for several cellular functions, including control of membrane potential, volume regulation, and transepithelial water and salt transport. We 1 and Large and colleagues 2 recently described a novel Ca 2ϩ -activated Cl Ϫ current in smooth muscle with a dependence on cGMP and with characteristics distinct from the other known Ca 2ϩ -activated Cl Ϫ channels. It is of interest that cGMP, which causes vascular smooth muscle relaxation, can also activate a Cl Ϫ channel, which results in depolarization in vascular smooth muscle. Furthermore, the current is of similar magnitude as "classic" Ca 2ϩ -activated Cl Ϫ currents in most vascular beds and even larger in some vascular smooth muscles. 3 It is, therefore, highly desirable to know the molecular structure of the channel responsible for this current because it is likely to play an important role in smooth muscle function.
Although their biophysical fingerprints (ion selectivity, voltage-dependence, kinetics, etc) are well established, 4 -6 the molecular identity of Ca 2ϩ -sensitive Cl Ϫ channels is still controversial. 7 Recently, the gene responsible for vitelliform macular dystrophy 8 and its homologs that code for bestrophin proteins have been suggested as candidates. 9, 10 Four bestrophin family members in the mammalian genome and many homologues in genomes of invertebrates and even prokaryotes have been identified. [11] [12] [13] Two different nomenclatures for mammalian bestrophins were previously devel-oped 12, 14 : VMD2, VMD2-like1, VMD2-like3, and VMD2-like2 correspond to Best-1, -2, -3, and -4 ( Table I in the online data supplement, available at http://circres.ahajournals.org). To avoid confusion, the HUGO and the Mouse Genome Database nomenclature committees have recently recommended using the Best nomenclature.
The majority of suggestions that bestrophins function as Cl Ϫ channels are based on the findings that expression of the gene in different cell types leads to the appearance of a Cl Ϫ conductance 9, 10 and that mutations or chemical modifications of the predicted channel pore change this conductance. [15] [16] [17] [18] Although downregulation by small interfering (si)RNA in recent studies demonstrated a direct association between the endogenous Cl Ϫ current in epithelial cell culture and Best-1 expression, 19 -21 the exact role of the bestrophins in native tissues remains questionable. 13 An alternative suggestion is that bestrophins function as Ca 2ϩ channel modulators based on the observation that heterologous expressed Best-1 modulates the kinetics of L-type Ca 2ϩ channels. 22 A recent study demonstrated that the ability to regulate L-type Ca 2ϩ channels in addition to functioning as Cl Ϫ channels is a unique property of the Best-1 isoform. 23 The recently described cGMP-dependent Ca 2ϩ -activated Cl Ϫ conductance shares many characteristics with the Cl Ϫ conductance seen after heterologous expression of Best genes, such as high [Ca 2ϩ ] i sensitivity, linear voltage dependence, and anion permeability. 9, 10, 13, [15] [16] [17] Furthermore, dependence on cGMP and inhibition by micromolar Zn 2ϩ concentrations that characterize the novel Cl Ϫ current is compatible with the molecular structure of the bestrophins. 9,10,20,24 -27 On this background, we set out to test the hypothesis that the novel cGMP-dependent Ca 2ϩ -activated Cl Ϫ current is mediated by one of the Best gene family products.
Materials and Methods
An expanded Materials and Methods section is available in the online data supplement at http://circres.ahajournals.org.
Small Interfering RNAs
Two siRNAs directed against exons 7 and 10 (of rat Best-3 gene [Gene ID 3114847]) ( Figure 1 and the online data supplement, Table  I ) were designed using Ambion online tools (http://www.ambion. com). In addition, an siRNA directed against exon 10 of Best-3 but with 2 mismatching nucleotides (mutated siRNA) was designed. This mutated siRNA lost its effect against Best-3 and was used as the control for unspecific and microRNA effects of the transfection. 28 A second control used in this study was nonrelated siRNA directed against enhanced green fluorescent protein (Ambion Ltd).
Transfection of Cell Culture
Cultured rat aortic smooth muscle cells (A7r5) were transfected with siRNA using the TransIT TKO transfection kit (Mirus Bio Co) following the protocol of the manufacturer. The cells were used 72 hours later for quantitative PCR (qPCR), Western blot analysis, or patch-clamp studies.
Transfection of Intact Arteries
All experiments were conducted in accordance with national guidelines for animal research. Second and third order branches (internal diameter, Ϸ250 m) of the mesenteric artery were transfected in vivo with siRNA. Rats were euthanized 3 days after operation and the relevant arteries were isolated and used for qPCR, Western blot analysis, and patch-clamp studies.
Blood Vessels
Male Wistar rats, 12 to 18 weeks old, were euthanized with CO 2 inhalation. Second and third order branches of the mesenteric artery, pulmonary arteries, and aorta were dissected out in ice-cold PBS. Arterial segments were used for PCR, Western blot, and smooth muscle cell (SMC) isolation.
RT-PCR
The expression of Best-1, Best-2 , and Best-3 was investigated by RT-PCR (accession numbers and primer sequences in supplemental Table I ). The expression of GAPDH gene was used as a control. The specificity of the reaction (for Best-3) was confirmed by sequencing (MWG-Biotech AG) the product that had the expected size.
RNA Quantification
The primers for qPCR ( Figure 1 and supplemental Table I ) were chosen to produce amplified regions spanning an intron in the genomic sequence, as well as the target sequences for siRNA. qPCR was performed using a SYBR Green assay. Using the computerindicated fluorescence threshold, the knockdown was calculated with reference to nontransfected control. 29 GAPDH was used for load control.
Western Blot
Antibodies against Best-3 protein, together with immunizing peptide, was provided by FabGennix Inc and characterized by expression of the epitope (supplemental Figure I) . Protein from lysed arteries and confluent A7r5 was detected by standard Western blot protocol and quantified using ImageJ program (version 1.37, NIH). The detected protein was expressed relative to total protein. Preabsorption using the immunizing peptide abolished staining in all cases (supplemental Figure I ).
Single SMC Staining
The semiquantitative expression level of Best-3 protein in SMCs from in vivo-transfected arteries was detected. SMCs isolated 1 from the arteries were fixed and incubated overnight with the primary antibody, which was detected next day with Alexa-488 fluorescentconjugated secondary antibody using a confocal microscope (LSM-5 Pascal Exciter, Zeiss, Germany; emission/excitation at 530/488 nm). Detected protein was quantified using ImageJ program (version 1.37, 
NIH) as a ratio of intensity between transfected and corresponding nontransfected cells.

Patch-Clamp Recording
Recordings were made in whole-cell configuration. Unless otherwise stated, Ca 2ϩ -activated currents were evoked by pipette solutions containing calcium buffered at Ϸ900 nmol/L, as described previously. 1, 3 The membrane conductances and currents were normalized to cell capacitances.
Data Analyses
All data are given as meansϮSEM. For RNA and protein detection, n is the number of independent experiments made on different batches of cells or different animals. For patch-clamp results, n is the number of recorded cells from at least 3 different batches of cells. Student's t test was used for single comparisons, and 1-way ANOVA with Bonferroni's post test was used for multiple comparisons (version 2.01, GraphPad Software). Values of PϽ0.05 were considered statistically significant.
Results
We have previously reported 3 a cGMP-dependent, Ca 2ϩ -activated Cl Ϫ current with a linear current-voltage relationship in smooth muscle cells (SMCs) isolated from rat mesenteric small arteries and aorta that is not present in SMCs from pulmonary arteries ( Figure 2A ). Here, we show that also the rat aortic SMC line A7r5 expresses this current (Figures 2A  and 3A ). Similar to SMCs isolated from the vasculature, cultured A7r5 cells expressed 2 types of Ca 2ϩ -activated Cl Ϫ conductances that differed in their biophysical and pharmacological characteristics. 3 Ca 2ϩ -activated current was initially evoked by cell dialysis with high Ca 2ϩ solution (free [Ca 2ϩ ] i Ϸ900 nmol/L, 48 cells in total). This current was significantly inhibited by 100 mol/L niflumic acid (NFA) (nϭ15; Figure 3A ) but not by 10 mol/L Zn 2ϩ (supplemental Figure II) . The inhibitory effect of NFA was not mimicked by the vehicle (0.1% ethanol, nϭ6; data not shown). When intracellular Ca 2ϩ was nominally 0, no NFA-sensitive current was seen (nϭ8, supplemental Figure III ). Changes in Cl Ϫ concentration revealed that the reversal potential of the NFA-sensitive current followed the equilibrium potential for Cl Ϫ , indicating that this current is carried by Cl Ϫ (nϭ8; supplemental Figure IV ). This NFA-sensitive current in A7r5 cells has a voltage dependence and Ca 2ϩ sensitivity similar to the classic Ca 2ϩ -activated Cl Ϫ current shown in freshly isolated vascular SMCs. 30, 31 The NFA-sensitive Cl Ϫ current rectified in the outward direction at low [Ca 2ϩ ] i (30 nmol/L), whereas its rectification diminished at higher [Ca 2ϩ ] i (900 nmol/L) (supplemental Figure  III) . This Ca 2ϩ -dependent rectification is known for the classic Ca 2ϩ -activated Cl Ϫ conductances. 30, 31 In the continuous presence of 100 mol/L NFA, 300 mol/L the membrane-permeable cGMP analog 8Br-cGMP activated another conductance that was sensitive to 10 mol/L Zn 2ϩ (nϭ15; Figure 3A ). This cGMP-dependent conductance was also Ca 2ϩ -sensitive (supplemental Figure III current, the cGMPdependent Ca 2ϩ -activated Cl Ϫ current, and the background currents in SMCs isolated from second and third order branches of the mesenteric artery (nϭ5, C m ϭ19.0Ϯ2.1 pF), pulmonary arteries (nϭ4, C m ϭ17.8Ϯ5.1 pF), aorta (nϭ6, C m ϭ18.6Ϯ2.3 pF), and A7r5 cells (nϭ7, C m ϭ42.7Ϯ8.9 pF). The Ca 2ϩ -activated currents were stimulated by dialyzing whole cells with Ϸ900 nmol/L [Ca 2ϩ ] i and measured at Ϫ60 mV holding potential. The NFA-sensitive Ca 2ϩactivated Cl Ϫ current was calculated by subtraction of the current after 100 mol/L NFA application from the initially evoked current (protocol shown in Figure 3 ). The cGMP-dependent Ca 2ϩ -activated Cl Ϫ current was evoked by 300 mol/L 8Br-cGMP application in the presence of NFA and inhibited by 10 mol/L ZnCl 2 . 3 It was calculated as the magnitude of the zinc-inhibited current. The background current was the current left in the presence of NFA and ZnCl 2 . The NFA-sensitive current and the cGMP-dependent current were identified as Cl Ϫ currents (supplemental Figure IV) . The background current was not sensitive to the Cl Ϫ gradient (data not shown). **PϽ0.01, ***PϽ0.001 vs the cGMP-dependent current; ϩPϽ0.05, ϩϩPϽ0.01, ϩϩϩPϽ0.001 vs pulmonary artery; #PϽ0.05, ##PϽ0.01, ###PϽ0.001 vs mesenteric small artery. B, Results from an RT-PCR experiment, typical of 4 experiments. The RT-PCR product had the expected size and was verified by sequencing. Primers specific for GAPDH were used for control. The results were confirmed with another set of Best-3 primers. C, Results from Western blots typical of 3 experiments in which a Best-3 protein antibody provided a band in mesenteric small arteries, aorta, and A7r5 cells but not in pulmonary arteries. rent was a Cl Ϫ current (nϭ8; supplemental Figure IV ). Thus, in cultured A7r5 cells, this current has characteristics similar to the cGMP-dependent Cl Ϫ current described previously in SMCs from rat mesenteric small arteries, 1,2 several other vascular beds, and colon. 3 In accordance with the previous findings, 2,3 10 mol/L Zn 2ϩ inhibited the cGMP-dependent Cl Ϫ current ( Figure 3A ) and 8Br-cGMP could not elicit the current in the presence of 10 mol/L Zn 2ϩ (nϭ4; supplemental Figure II) . Thus, A7r5 cells express at least 2 different types of Ca 2ϩ -activated Cl Ϫ currents of similar magnitude, 1 of which is the cGMP-dependent Ca 2ϩ -activated Cl Ϫ current ( Figure 4 ).
Using RT-PCR with gene-specific primers, we identified mRNA expression of the Best-3 gene in rat mesenteric small arteries, rat aorta, and A7r5 cells, whereas only very low expression was seen in rat pulmonary arteries (nϭ4; Figure  2B ). A weak expression of Best-1 and Best-2 genes was also seen (nϭ3, data not shown). Using an antibody against the Best-3 band with the expected molecular weight was detected in lysates from rat mesenteric small arteries, aorta, and A7r5 cells (nϭ3; Figure 2C ). Only 1 band (Ϸ65 kDa) was detected, and it was not seen when preincubated with the immunizing peptide (supplemental Figure I) . In contrast, the Best-3 protein could not be detected in rat pulmonary arteries ( Figure 2C ), consistent with our mRNA data. This distribution was similar to the distribution of the cGMP-dependent Ca 2ϩ -activated Cl Ϫ conductance in SMCs. It is relevant in this respect that mouse Best-3 protein was recently suggested to be under strong inhibitory influence of its C terminus, 24 which might be regulated by PKG. 25 Based on the distribution pattern, together with potential PKG sensitivity, we focused our study on a functional role of endogenous Best-3 in vascular smooth muscles. Because of lack of specific pharmacological tools a siRNA approach was applied.
Separate batches of confluent A7r5 cells were transfected with 2 different Best-3-directed siRNAs, mutated siRNA or nonrelated siRNA. Nearly 100% of the cells received siRNA after transfection, as judged by fluorescence of Cy3-labeled siRNA ( Figure 5A ). Transfection with Best-3-directed siRNAs (exons 7 and 10) resulted in a significant downregulation of the level of Best-3 mRNA ( Figure 5B and 5C ). A7r5 cells transfected with the nonrelated siRNA or cells that were transfected with mutated siRNA had similar expression of the Best-3 gene as nontransfected controls ( Figure 5C ). Transfection with siRNAs did not affect Best-1 and Best-2 isoforms. Best-1 mRNA was 104Ϯ4% (nϭ3) of control in cells transfected with nonrelated siRNA and 102Ϯ9% (nϭ3) in cells transfected with Best-3-directed siRNA (exon 10). Best-2 mRNA was 94Ϯ14% (nϭ3) and 98Ϯ18% (nϭ3), respectively. The downregulation of the Best-3 mRNA level was associated with a significant downregulation of Best-3 protein expression ( Figure 5D and 5E). When cells were transfected with nonrelated siRNA, the Best-3 protein level was not different from the nontransfected control.
Transfection of A7r5 did not affect the initial (recording 1, Figure 3 ) or the background currents (recording 4, Figure 3 ). The initial current amplitudes at Ϫ60 mV were Ϫ22.8Ϯ3.4 pA/pF in nontransfected cells (nϭ15, 26.2Ϯ4.5 pF) and Ϫ20.8Ϯ3.9 pA/pF in Best-3-siRNA (exon 10) transfected cells (nϭ12, 24.5Ϯ3.1 pF); the background currents were Ϫ14.1Ϯ2.9 pA/pF and Ϫ13.9Ϯ3.9 pA/pF, respectively. Transfection with the Best-3-directed siRNA (exon 10) significantly suppressed the cGMP-dependent Ca 2ϩ -activated Cl Ϫ current (nϭ12; Figure 3B ), whereas nonrelated siRNA transfection (nϭ15) had no effect on the Cl Ϫ current in comparison with nontransfected cells (nϭ6; Figure 4 ). In another experimental series, A7r5 cells transfected with siRNA directed against exon 7 of the Best-3 gene were compared with cells transfected with mutated Best-3 siRNA and nonrelated siRNA, as well as with nontransfected control ( Figure 6 ). Only cells transfected with the Best-3-directed siRNA showed significant suppression of the cGMP- Figure 5C ), protein ( Figure 5E ), and the cGMP-dependent Ca 2ϩ -activated Cl Ϫ current (Figures 3, 4, and 6 ). Although the Best-3-directed siRNA effectively and specifically suppressed the native cGMP-dependent Ca 2ϩ -activated Cl Ϫ current in cultured cells, the question remained whether this conductance is associated with Best-3 expression in intact vessels. To address this issue, we transfected in vivo a segment of rat mesenteric small artery with either Best-3directed (exon 10) or nonrelated siRNAs. Three days later, Figure 3 ). 3 The GMP-dependent Ca 2ϩ -activated Cl Ϫ current [I Cl(cGMP-Ca) ] was calculated by subtraction of the current after Zn 2ϩ addition from the current obtained after 8Br-cGMP addition (recordings 3 to 4; Figure 3 ). 3 Control A7r5 cells (nϭ6) and cells transfected with the Best-3-directed (nϭ12) and nonrelated (nϭ15) siRNA were tested. Only I Cl(cGMP-Ca) downregulated in cells transfected with Best-3-directed siRNA.
we detected significant suppression of expression of both Best-3 mRNA and protein in arteries transfected with the Best-3-directed siRNA, whereas no changes were seen after transfection with nonrelated siRNA (Figure 7 ). Similar to the results obtained on A7r5 cells (Figures 4 through 6) , the reduction of Best-3 protein expression was associated with suppression of the cGMP-dependent Ca 2ϩ -activated Cl Ϫ current without an effect on the magnitude of the NFAsensitive, Ca 2ϩ -activated Cl Ϫ current (Figure 7 and supplemental Figure VI ).
Discussion
A cGMP-dependent Ca 2ϩ -activated Cl Ϫ current with unique characteristics was recently described in mesenteric small artery SMCs by our group 1 and by Piper and Large. 2 This current has a similar magnitude as the classic Ca 2ϩ -activated Cl Ϫ conductance in SMCs from mesenteric arteries, suggesting its importance for vascular function. 3 Although the cGMP-dependent Ca 2ϩ -activated Cl Ϫ current was characterized in detail electrophysiologically, 1,2 its molecular identity has been unknown. In the present study, we identified a protein necessary for this Cl Ϫ conductance.
We have previously reported that the cGMP-dependent Ca 2ϩ -activated Cl Ϫ current is present in SMCs from most vascular beds, 3 with the notable exception of the pulmonary arteries (Figure 2 ). This current is distinct from previously described cGMP-independent Ca 2ϩ -activated Cl Ϫ currents in that it is voltage-independent and highly sensitive to Zn 2ϩ . 1, 2 The cGMP-independent Cl Ϫ currents, in contrast, showed increasing outward rectification with reduction of [Ca 2ϩ ] i and greater sensitivity to NFA than the cGMP-dependent current. 4, 5 Based on the voltage dependence, the sensitivity to blockers and intracellular Ca 2ϩ and activation by cGMP analogs, we report here that both the classic cGMPindependent and the novel cGMP-dependent Ca 2ϩ -activated Cl Ϫ currents coexist in a SMC line (A7r5).
The identification of the protein for the Ca 2ϩ -activated Cl Ϫ current faces several problems, eg, the absence of selective blockers and expression of endogenous Ca 2ϩ -activated Cl Ϫ currents in most cell lines, which makes interpretation of currents induced by heterologous expression of gene candidates difficult. 5, 7 Recently, bestrophins, the gene products of four mammalian Best genes, 15, 32 were suggested to encode Ca 2ϩ -activated Cl Ϫ channels based on heterologous expression 9,10,16 and siRNA experiments. 18, 19, 27 We hypothesized that a product of the Best gene family could be responsible for the cGMP-dependent Ca 2ϩ -activated Cl Ϫ current based on similarities between the membrane current produced by expression of different bestrophin isoforms 9, 10, 16, 17 and the cGMP-dependent Ca 2ϩ -activated Cl Ϫ current. [1] [2] [3] Both currents were shown to express a linear current-voltage relationship 1,2,10,25 and to have a high sensitivity (100 to 200 nmol/L) to intracellular calcium. 2,10 Furthermore, the GABA channel M2 pore domain responsible for high sensitivity to Zn 2ϩ 26 was previously shown to have similar structure and physical properties as the putative RFP pore domain of bestrophins. 10 This similarity could suggest that the bestrophins share sensitivity to Zn 2ϩ with the GABA channel.
A second line of evidence that a member of the Best family is responsible for the cGMP-dependent Ca 2ϩ -activated Cl Ϫ current comes from similarities in distribution patterns for Best-3 gene expression. In this study, we show that Best-3 is expressed both at the mRNA level and at the protein level in rat mesenteric small arteries, rat aorta, and A7r5 cells but not in pulmonary arteries. The same distribution of the cGMPdependent Ca 2ϩ -activated Cl Ϫ current has been described recently, 3 as well as in the present study.
The key observation of the present study is that downregulation of Best-3 mRNA and protein is associated with a significant reduction of the cGMP-dependent Ca 2ϩ -activated Cl Ϫ current, both in cultured cells and in vascular SMCs in vivo. In this respect, it is important that the magnitudes of the NFA-sensitive Ca 2ϩ -activated Cl Ϫ current and the background current were not affected. This is consistent with a specific effect of the siRNA directed against Best-3 gene. The specificity of siRNA action was further confirmed in accordance with the strategy recently suggested. 28 Two siRNAs directed against different exons of the Best-3 gene were applied at minimally effective concentration and similar efficiencies with respect to Best-3 mRNA, and the cGMPdependent current were demonstrated. We cannot completely exclude off-target effects of siRNA that are not homologous with the target genes. 28 However, the related genes Best-1 and Best-2 were not affected. Furthermore, the absence of any changes after transfection with nonrelated siRNA or the mutated Best-3 siRNA suggests that our approach has a high degree of specificity. We found that Ϸ45% of Best-3 protein remained in cells and arteries transfected against Best-3 gene, whereas the Best-3 mRNA was reduced to Ϸ20% and the cGMP-dependent Ca 2ϩ -activated Cl Ϫ current was reduced even further. We have currently no explanation for this apparent discrepancy in magnitude of the reduction, but, because the antibody epitope is unique for Best-3 and we have detected only 1 band in the Western blot, we think it is unlikely to be attributable to unspecific binding. Interestingly, in a colonic epithelial cell line siRNA directed against Best-1 appears to reduce current more than protein 19 consistent with our findings. Several groups have recently used siRNA directed against Best-1 to successfully downregulate a Cl Ϫ conductance in cultured cells. 18, 21, 27 Finally, Kunzelmann and colleagues 19 suggested a direct association between Best-1 expression and native Ca 2ϩ -activated Cl Ϫ currents in epithelial cells of different organs.
The parallel reduction of the cGMP-dependent Ca 2ϩ -activated Cl Ϫ current and Best-3 expression does not provide information on whether Best-3 protein forms the channel pore or functions as a channel modulator. Nevertheless, the membrane current carried by heterologously expressed bestrophins was previously shown to be inhibited by a modification of sulfhydryl groups and by point mutations within the hypothetical channel pore, which was interpreted to suggest a possible involvement of this protein in channel pore formation. [15] [16] [17] [18] The Best-3 associated current has a cGMP-dependence which is mediated via PKG activation (elsewhere 1, 2 and the present study). Using a group-based phosphorylation scoring method, 33 we identified in the predicted Best-3 protein several potential phosphorylation sites for PKG located preferably at the intracellular C-terminal (supplemental Figure  VII) . This finding is in accordance with the previous suggestion that the C-terminal cytoplasmic region contains several phosphorylation sites for protein kinases. 25, 27 Interestingly, it was shown recently that heterologous expression of the mouse Best-3 gene does not induce a Cl Ϫ conductance, 24 whereas a large Cl Ϫ current was recorded after deletion of the C terminus, suggesting an inhibitory function of the C terminus. Thus, PKG-dependent phosphorylation might be an endogenous trigger that relieves this inhibition. It was also suggested that this mechanism might be characteristic for all members of the bestrophin family. 25 Furthermore, the epithelial Ca 2ϩ -activated Cl Ϫ conductance associated with Best-1 was recently suggested to be activated by NO via a cGMPdependent pathway. 20 Together with the presence of a possible PKG phosphorylation site in the C terminus, this is consistent with the near-absolute requirement for PKGmediated phosphorylation of the native Cl Ϫ current studied here. 1, 2 Although the heterologously expressed human Best-3 protein produced large Cl Ϫ currents in excised membrane patches, the involvement of second messengers could not be excluded. 34 The suggestion that bestrophins are a family of Ca 2ϩ -activated Cl Ϫ channels rests primarily on studies using heterologous expression 9, 10, [15] [16] [17] 24, 25 and cell culture studies. 19 -21 As previously suggested, it may be difficult to couple a particular Cl Ϫ channel gene candidate to a physiological current using only this approach. 5, 7 Recent studies 18, 19, 21, 27 demonstrating that suppression of Best-1 expression leads to downregulation of a Ca 2ϩ activated Cl Ϫ current are in line with the present study, which provides strong novel evidence that another family member, Best-3, is responsible for an endogenous current and thus supports the notion that the Best gene family codes for Cl Ϫ channels. The present study, for the first time, demonstrates a direct coupling between endogenous Best-3 expression in vascular tissues and the appearance of the cGMP-dependent Ca 2ϩ -activated Cl Ϫ current. This suggests that the Best-3 gene is expressed in SMCs in vivo and that this expression is important for their membrane potential regulation 1, 35 by coupling intracellular calcium and NO/cGMP pathways. Because the bestrophin channels are generally accepted to be multimeric structures of the same or different bestrophins, 9, 14 the importance of other isoforms for this Ca 2ϩ -activated Cl Ϫ conductance in SMCs cannot be excluded and requires further investigation.
